| INTRODUCTION
Calcium, the most plentiful mineral in the body, is found in some foods and is available as a dietary supplement; calcium must be absorbed from the foods in digestive system. The health of bones relies on a balanced diet and a constant stream of nutrients. Serum calcium is tightly regulated and does not fluctuate with changes in food intake; the body uses bone tissue as a storage source of calcium, to maintain calcium homeostasis in plasma, and extracellular fluids. 1 The important role of calcium intake and its metabolism are related to incidence and pathology of cardiovascular diseases (CAD) and dyslipidemia. [2] [3] [4] Several studies have shown that calcium intake is inversely related with hypertension. [5] [6] [7] Moreover, it has been
shown that a combination of calcium and dietary fat with bile acids could prevent fat absorption 8, 9 and reduce cholesterol absorption. 10 Calcium plays different roles in the body such as the body skeleton, increasing the strength of the heart and smooth muscle contraction, maintaining certain nervous and muscular equilibria. 11, 12 Phosphorus is another important element in the body and with serum calcium influences bone health. Half of it is in the form of free ions H 2 PO 4 -and HPO 4 2-; 10% bounded to protein and 40% associated with other components. The free ions have different functional roles, such as: (1) controlling the extremes of acidity or alkalinity and help to maintain a normal pH, (2) temporary storage transport and energy transfer due to fuel metabolism, and (3) activation of many catalytic proteins by phosphorylation. Unlike calcium, phosphorus deficiency is a rare phenomenon, but it must be recognized that the severe deficiencies of this element cause neurological, muscle, blood, and renal
disorders.
Many foods contain phosphorus and calcium, but dairy products such as yogurt, milk, and cheeses are the best source, although various studies showed a high prevalence of hypocalcemia and hypophosphatemia in both men and women in Iran as well as other countries. [12] [13] [14] On the other hand, dietary intake evaluation have reported that people do not receive adequate amounts of calcium in their usual diet and lower consumption of dairy products than dietary reference intakes.
The effect of orally administered calcium salts on the blood calcium level has been investigated in many studies; however, there is no relationship between nutrition and consumption of a diet rich in calcium and phosphorus, and also the increased levels of serum calcium and phosphorus.
In our previous studies, we explored the correlation of dietary intake and copper/zinc in 445 CAD patients. 15 We showed the important role of the nutrient intake as an independent risk factor for CAD.
Similar results were also found in our healthy population. 16 Moreover,
we found the effect of high dairy diet on body mass index and body fat in overweight and obese children. 17 Therefore, in the current study, we further investigated the relationship between dietary intakes of macro-and micronutrients and serum levels of calcium and phosphorus.
| SUBJECTS AND METHODS

| Population
A total of 908 subjects were recruited using a stratified-cluster sampling method from the Mashhad stroke and heart atherosclerosis disorder (MASHHAD) study. Exclusion criteria were pregnancy and lactation, established cardiovascular disease or diabetes, consumption of dietary supplements, thyroid disorders, and cancers. The protocol was approved by the Ethics Committee of MUMS, and all the subject gave informed written consent to participate in the study.
| Assessment of dietary intake
In order to assess nutritional status of the subjects, 24-hour recalls and food frequency questionnaire (FFQ) was used, and trained interviewers were involved during a face-to-face interview. The analyses were performed in Dietplan6 software (Forestfield Software Ltd.,
Horsham, UK) for evaluation of macro-and micronutrient intakes.
| Statistical analysis
Statistical analyzes were performed using SPSS V.20 software (SPSS ® Inc., Chicago, IL, USA). Nutritional findings from a 24-hour recall questionnaire entered to Dietplan6 and then the information was added to our database. Descriptive statistics, including mean and standard deviation, was used for normal distributions, or median and interquartile range for non-normal distributions. Data were expressed as mean±SD for normally distributed or median (IQR) for non-normally distributed variables.
Student t test was used for normally distributed variables, while MannWhitney U test was used for continuous variables. Chi-square test was used for categorical parameters. Logistic regression analysis was used to calculate association of micro/macro nutrients with clinical data. All the data were analyses two-sided and statistical significance was set at P<.05.
| RESULTS
| Characteristics of the population
The characteristics of the population with respect to dietary intake are shown in Table 1 . We observed that energy intake from diet was significantly (P˂.001) different between men and women. Serum calcium and phosphorus levels were 9.3±1.0 mg/dL and 4.2±0.8 mg/dL, respectively, which is within the normal range. Serum magnesium was significantly different between genders, and was higher in women than men. Similar results were found for dietary potassium, magnesium, folate, thiamine, lactose, and fiber. Also, dietary niacin was higher in men than women (P˂.05). Additionally, we found that the consumption of meat, egg, nuts, seeds, and fruit were significantly different between genders (P<.05). Conversely, no statistically significant differences were detected for other macro-and micronutrients between gender groups.
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| Association of dietary macronutrients and micronutrients with serum calcium and phosphor
As shown in Table 2 , we observed a significant correlation between saturated fat/dietary Cu/dietary iodine/sucrose/potato and juices and the serum levels of calcium (Table 2 ). In particular, there was a negative correlation between copper intake and serum Ca (P˂.01), Moreover, a relationship between dietary K, meat, egg, bean, chicken meat and vegetarian food was found.
Of note, no association was detected between dietary Ca and P with serum Ca or P (Table 2) . Moreover, we did not observe an association between fruits and serum Ca and P levels. Furthermore, we observed a significant association between P level and meat, egg, bean, combined course, and vegetarian food, while this association was seen for saturated fat, Cu, dietary I, potato, sucrose, combined course, and juices with respect to the serum Ca (Table 3) . 
| DISCUSSION
To the best of our knowledge, this is the first study evaluating the 
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There is a growing body of evidence showing the association of Ca and P with dietary intake. Bell and colleagues showed that a diet rich in P, can increase serum P level, while it decreased serum Ca level.
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Similar results were also found by other studies. Another study by
Abbasian et al., 20 showed that a low Ca intake could reduce serum
Ca level in plasma. Avioli et al., 21 concluded that dietary Ca intake increased the serum Ca level in one hour after consumption, however, this level was decreased after 3 h, indicating the importance of consumption's time from diet. However, several other studies showed no correlation between serum Ca or P level with consumption of these from diet, suggesting the important role of homeostatic control of these elements in the body. 22, 23 These observations could be explained at least in part by its time dependent on the measurement of these parameters. Moreover, in the present study, a positive correlation was found between dietary meat, egg, and bean consumption and serum P, which is in agreement with previous studies. 24 In addition, we did not show find any significant relationship between serum Ca and dietary protein and meat intake, which is consistent with several other studies. 25 Increasing data has shown a correlation between sucrose intake and higher concentrations of serum Ca, 26, 27 which is consistent with our data. Furthermore, several studies have reported that dietary fat is positively correlated with serum Ca and lower dietary fat intakes. 28 We also observed a similar result for the correlation of fat intake and serum Ca. Moreover, no relationship was found between serum Ca and dietary fiber or vitamin C, which is agreement with the study of Kone et al. 29 Sebastian et al. 30 showed that dietary potassium can influence the level of serum P. We also found a positive correlation between dietary potassium and serum P.
Calcitonin and parathyroid hormone have the important role in regulating Ca metabolism and maintain serum Ca level in normal ranges.
On the other hand, homeostatic system in the body regulates serum P level in order to maintain Ca/P ratio in a normal amount, so the relation between dietary iodine intake and serum Ca and serum P can be logical.
In conclusion, we have demonstrated an association between macro-and micronutrients on serum calcium and phosphate levels.
Finally, we observed that dietary Ca intake in our population was T A B L E 2 (Continued)
